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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

(57) [Claim(s)] 

[Claim 1] In the magnet roll which comes to fix a shaft to the permanent magnet 
member which forms in the shape of a cylinder, and comes to prepare two or more 
magnetic poles in a peripheral face A permanent magnet member with the ingredient 
with which 60 - 94 isotropic % of the weight of R-Fe~B (one-sort or two sorts or more 
of rare earth elements [ R ] consisting mainly of Nd r or Nd and Pr) system magnetism 
powder and the isotropic remainder consist of a charge of binding material 
substantially the ratio of axis lay length L and an outer diameter D — the ratio of 
ratio-of-length-to-diameter>=5 and a bore d, and an outer diameter D, while forming 
in d/D>=0.5 The magnet roll characterized by preparing a conductive enveloping layer 
with a thickness of 1 micrometers or more formed in the outside surface of a 
permanent magnet member by performing nickehP alloy plating containing 5 - 10% of 
P. 

[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to the magnet roll used as the object for cleaning growls which 
removes the magnetic developer which remained on the photo conductor front face 
after a developer imprint in electrophotography, electrostatic recording, etc., or an 
object for development. 
[Description of the Prior Art] 

As cleaning equipment from which the magnetic developer which remained on the 
photo conductor front face after a developer imprint in electrophotography, 
electrostatic recording, etc. is removed, equipment as shown, for example in Fig. 3 is 
used conventionally. In Fig. 3 ,11 is a photo conductor drum, rotates in the direction 
of an arrow head, and repeats and carries out each process of electrification, 
electrostatic-charge image formation, development, and an imprint. 12 is a blade, it is 
formed with ingredients, such as polyurethane and rubber, and it is prepared in the 



location after an imprint process so that the front face of the photo conductor drum 
1 1 may be touched. 13 is a magnet roll, and the photo conductor drum 1 1 is touched 
and it is prepared free [ rotation ] under the blade 12. 14 is a scraper, and it is 
prepared so that the magnet roll 13 may be touched. 15 is a migration screw and is 
prepared in a recovering spout 16. 

Fig. 2 shows the magnet roll 13 in Fig. 3 — it is an abbreviation important section front 
view a part. Fig. 2 — setting — 1 — a permanent magnet member — it is — for 
example, a sintering powder magnet ingredient like a hard ferrite — or it really 
fabricates in the shape of a cylinder with the ingredient which consists of mixture of a 
ferromagnetic powder ingredient and the charge of binding material, and a shaft 2 is 
fixed in same axle through adhesives to a core. While forming two or more magnetic 
poles 3 prolonged in shaft orientations in the peripheral face of the permanent magnet 
member 1 , these are arranged in a circumferencial direction at regular intervals or 
inequality interval. In addition, it is good also as a configuration which attached the 
sleeve which equipped the both ends of a shaft 2 with free [ rotation ] through 
supporter material, and which was formed in supporter material at the bell shape. 
The magnet roll 13 is adsorbed, it fails to be further scratched by the scraper 14, and 
results in a recovering spout 1 6, and on the migration screw 1 5, the magnetic 
developer 17 which failed to be scratched from the front face of the photo conductor 
drum 1 1 by the above-mentioned configuration is transported to the shaft 
orientations of the magnet roll 13, and are collected in the side of the photo conductor 
drum 11. Moreover, the above-mentioned magnet roll 13 equips a periphery with a 
sleeve, and also in order to develop the electrostatic latent image on the photo 
conductor drum 1 1 with means, such as the magnetic brush method, it is used. 
[Problem(s) to be Solved by the Invention] 

In the above-mentioned conventional magnet roll, since the permanent magnet 
member 1 is formed with a sintering powder magnet ingredient, for example, a ferrite 
magnet ingredient, its magnetism is comparatively low. Therefore, in order to secure 
the high magnetism required of the high performance model in recent years, it is 
necessary to make thickness into size, weight increases inevitably, and there is a 
trouble that it cannot respond to the demand of lightweight-izing. If the permanent 
magnet member 1 which weight becomes from the charge of an admixture with the 
plastic magnet which is smallness, i.e., magnetic powder like a ferrite, and charges of 
binding material, such as resin, comparatively on the other hand is formed, the demand 
of the formation of small lightweight may be satisfied. However, if an anisotropy is not 
given, in order to make such an anisotropy predetermined magnetic properties not to 



* 

be not only securable, but give, what is depended on the above-mentioned ingredient 
needs the special molding die which builds in an orientation field, and has the trouble 
that manufacture is complicated. Moreover, when developing negatives by holding a 
magnetic developer on a magnet roll with a sleeve, a developer is conveyed to a 
development field by relative rotation with a sleeve and a magnet roll. In this case, a 
sleeve is worn out by friction with a developer. Therefore, in order to lessen this wear, 
the sleeve was formed with stainless steel in many cases, but when especially a front 
face was split-face-ized with sandblasting etc., having been enough in respect of 
abrasion resistance was not admited. 

While this invention solves the trouble which exists in the above-mentioned 
conventional technique and having high magnetism, it aims at offering the magnet roll 
suitable for the development of cleaning of the photo conductor after an imprint, or 
the electrostatic latent image on a photo conductor. 
[The means for solving a technical problem] 

In order to attain the above-mentioned purpose, it sets to this invention. In the 
magnet roll which comes to fix a shaft to the permanent magnet member which forms 
in the shape of a cylinder, and comes to prepare two or more magnetic poles in a 
peripheral face permanent magnet member with the ingredient with which 60 - 94 
isotropic % of the weight of R-Fe-B (one-sort or two sorts or more of rare earth 
elements [ R ] consisting mainly of Nd, or Nd and Pr) system magnetism powder and 
the isotropic remainder consist of a charge of binding material substantially the ratio 
of axis lay length L and an outer diameter D — the ratio of 

ratio-ofHength-to-diameter>=5 and a bore d, and an outer diameter D, while forming 
in d/D>=0.5 The technical means of preparing a conductive enveloping layer with a 
thickness of 1 micrometers or more formed in the outside surface of a permanent 
magnet member by performing nickel-P alloy plating containing 5 - 10% of P were 
adopted. 

Next, the presentation of the R-Fe-B system magnetism powder which forms a 
permanent magnet member in this invention RaFebBcMd (however, R Nd, or Nd and 
Pr) As for one sort of central rare earth elements or two sorts or more, and M, it is 
desirable to carry out to one sort of aluminum, Si, Co, Nb, W, V, Mo, and Ta or two 
sorts or more, a= 10 to 15 atom %, b=100-(a+c+d) atom %, c= 4 to 8 atom %, and below 
d=10 atom %. In this case, in a being under 10 atom % and c being under 4 atom %, a 
large next door and since 15 atom % ** falls [ a ] and a residual magnetic flux density 
falls [ c ] by the presentation of 8 atom % ** on the other hand, all have an 
inconvenient irreversible demagnetizing factor. Moreover, in order that M may raise 



the thermal resistance of a permanent magnet member, and magnetization nature, it is 
made to contain, but it is inconvenient in order to increase an irreversible 
demagnetizing factor, while reducing a residual magnetic flux density, if many [ too ]. 
Therefore, less than [ aluminum5% ], less than [ Si5% ]. less than [ Co10% ]. and other 
elements are more preferably [ preferably / carrying out to below d=10 atom % /, and ] 
good to consider as 3% or less at atomic %. 

Next, in order to manufacture the above-mentioned R-Fe-B system magnetism 
powder, there are an approach of making it into the spherical fine particles by the 
atomizing method and the approach of grinding this thin band and using as a flake 
powder object, after generating a thin band beforehand. However, in the case of a thin 
band, it is necessary to heat-treat 800 degrees C or less in 550 degrees - 750 
degrees C preferably. If this heat treatment temperature is too high, it is inconvenient 
in order for a fine crystal grain to increase and to reduce coercive force iHc. On the 
other hand, it is not desirable in order for isotropic amorphous organizations to 
increase in number and to reduce magnetic properties, if heat treatment temperature 
is too low. In addition, it is desirable to use the following means for generation of a thin 
band generally. That is. there is a thing (the congruence rolling method) to which what 
carries out rapid solidification (centrifugal quenching method), the thing (the piece 
rolling method) which carries out rapid solidification by injecting a melting alloy 
through a nozzle to the peripheral face of a rotating drum, and the contact surface of 
one pair of drums which carries out high-speed rotation are made to inject and carry 
out the rapid solidification of the melting alloy by injecting a melting alloy through a 
nozzle to the wall of the drum for cooling which carries out high-speed rotation. 
Moreover, as for the diameter of average crystal grain, it is desirable to be referred to 
as 0.01-0.5 micrometers. That is. it is inconvenient in order for coercive force iHc to 
decline that it is smallness, and to invite big and rough-ization of crystal grain from 0.5 
micrometers as it is size, and to reduce coercive force iHc on the other hand from 
0.01 micrometers. 

Next, as for the mean particle diameter of magnetic powder, it is desirable to be 
referred to as 1-1000 micrometers in respect of magnetic properties, a moldability, 
and productivity. In addition, in order to improve wettability with the charge of binding 
material, you may cover with organic compounds, such as an organic silicon compound 
(silane coupling agent) and a titanate organic compound (titanium coupling agent). 
Moreover, in order to mix the above-mentioned magnetic powder and the charge of 
binding material in order to form a permanent magnet member, and to secure 
predetermined magnetic properties in this case, it is desirable to make the content of 



magnetic powder into 60 % of the weight or more. However, if the content of magnetic 
powder exceeds 94 % of the weight, while the amounts of the charge of binding 
material run short, since shaping of a permanent magnet member becomes difficult, it 
is not desirable. 

In addition, as a charge of binding material, thermoplastics, such as a polyamide resin 
(nylon), polyethylene, and ethylene-ethyl acrylate copolymer, an ethylene-vinyl 
acetate copolymer, polyacetal (Dirline), a polyvinyl chloride, ABS plastics, and 
polypropylene, can be used. 

Next, in order to fabricate a permanent magnet member, after first carrying out 
heating kneading (additives, such as lubricant and a dispersant, may be added if 
needed) of aforementioned R-Fe-B system magnetism powder and the 
aforementioned charge of binding material, it can fabricate as an isotropic bond 
magnet with means, such as extrusion molding in a non-magnetic field, injection 
molding, or compression molding. When based on extrusion molding, after kneading a 
raw material at 200 degrees - 300 degrees C, it supplies to the hopper of a biaxial 
kneading die pressing appearance making machine, kneading compression is carried 
out on a kneading screw, and the charge of an admixture cut through shredder is 
deaerated in a vacuum chamber. And it extrudes from the metal mold formed in the 
predetermined configuration via an extrusion screw and a taper barrel at the 
temperature of 200 degrees - 300 degrees C. The Plastic solid by which extrusion 
molding was carried out is cut by predetermined die length by a cutter etc. Next, when 
using an ethylene-ethyl acrylate copolymer as a charge of binding material in the case 
of injection molding, it is good to use the thing whose melt indexes (it is described as 
Following MI) are 100-2000g / 10min and whose ethyl acrylate content is 15 - 40 % of 
the weight. A fluidity is low in MI being smallness, and since the fluidity is too high in 
magnetic properties falling and on the other hand MI being size, as a result of shearing 
force's not acting, since uniform distribution of magnetic powder becomes difficult, it 
is not desirable. It is good to carry out heating kneading of the raw material at 1 20 
degrees C, for example with a kneader for 1 hour, to consider as the compound of 
3-5mm angle by the pelletizer after cooling solidification as injection-molding 
conditions, and to consider as the injection temperature of 200 degrees - 250 degrees 
C, and the injection pressure of 800-1 500kg/cm2. 

As for the permanent magnet member in this invention, it is desirable to form the ratio 
of axis lay length L and an outer diameter D in ratio-ofHength-to-diameter>=5. That 
is, since ratio of length to diameter cannot meet the demand of lightweight-izing and 
high-performance-izing in less than five thing, it is inconvenient. 



Moreover, as for a permanent magnet member, it is desirable to form the ratio of a 
bore d and an outer diameter D in d/D>=0.5. That is, since thickness becomes size 
and d/D cannot be satisfied with less than 0.5 thing of the demand of lightweightHzing 
and high-performance-izing like the above, it is inconvenient. 
[Function] 

Since the conductive enveloping layer which becomes a front face from hard material 
by the above-mentioned configuration while adsorbing a magnetic developer 
completely with the magnet roll of high magnetism is formed, abrasion resistance may 
be raised. Moreover, since the electric resistance of a permanent magnet member is 
smallness very much, it can impress bias voltage to the front face of a permanent 
magnet member by connecting a shaft to the source of bias voltage. 
[Example] 

Fig. 1 shows the example of this invention — it is abbreviation important section 
drawing of longitudinal section a part, and the same reference mark as said Fig. 2 
shows the same part. The permanent magnet member 1 is formed in the outer 
diameter of D= 1 6mm, the bore of d= 1 0mm, and the axis lay length of L= 280mm in Fig, 
1 . With mild steel, a shaft 2 is formed with a diameter of 10mm in the shape of a 
cylinder, and fixes with the permanent magnet member 1 through the adhesives (not 
shown) of an epoxy system. In addition, on the occasion of formation of the permanent 
magnet member 1, the hardener of a presentation of Nd12.5Fe79B6.5aluminum2 is 
first produced by the arc dissolution, and into the quartz nozzle which made this 
hardener atmospheric pressure and Ar gas ambient atmosphere, the RF dissolution is 
carried out and it forms by the single rolling method on conditions with a peripheral 
speed of 30m [/second ] at a thin band with a width of face [ of 5mm ], and a 
thickness of about 30 micrometers. Next, Ar gas spraying after heat treatment of 650 
degree-Cx1hr grinds this thin band to 30 or less meshes after quenching all over a 
vacuum furnace, and magnetic powder is produced. This magnetic powder 90 weight 
section and the ethylene-ethyl acrylate copolymer 10 weight section are kneaded, 
and it considers as the bell shape above-mentioned permanent magnet member 1 by 
extrusion molding. Next, as for 4, it is desirable to form with metallic materials, such as 
the hard material with which it is an enveloping layer and specific resistance has 
preferably 106 or less ohm-cm of conductivity of 103 or less ohm-cm, for example, 
nickel, Cr, etc., and it makes it put on the outside surface of the permanent magnet 
member 1 1 micrometers or more in thickness at least by plating processing like nickel 
chemical plating. In this case, if nickel-P alloy plating which contains 5 - 10% of P 
especially is performed, 500 or more HV hardness will be obtained, and if it 



heat-treats further, it will become 900 or more HV hardness. In addition, as a means 
to form enveloping layers 4 other than the above, there is a means to put a nitride or 
carbide, such as TiN, ON, and B4 C, TiC, and HfC, by ion plating or sputtering. It 
checked that the magnetic properties of the magnet roll formed as mentioned above 
were residual magnetic flux density Br=3.9kG and coercive force iHc=9.2kOe. 
Moreover, when the cleaning activity was done with the above-mentioned magnet roll 
(6 pole symmetry magnetization, surface-inductive-flux 1840G, and an enveloping 
layer 4 are formed in nickel chemical plating with a thickness of 5 micrometers), it 
checked that removal operations of the residual developer from a photo conductor 
drum are the conventional thing and more than an EQC, and that the developer 
removal from a magnet roll was very easy. 

Although the example which formed the permanent magnet member and the shaft with 
the separate ingredient in this example was described, these may be formed in a 
permanent magnet member and one with the same ingredient. Furthermore, since 
electric resistance is smallness very much, impression of the bias voltage for fogging 
prevention or reversal development is possible for the magnet roll of this invention, 
therefore it can be used also as an object for adsorption of a nonmagnetic developer. 
[Effect of the Invention] 

Since this inventions are a configuration like description, and an operation above, they 
can do the following effectiveness so. 

(1) Since a permanent magnet member is formed with the magnetic powder of an 
isotropic R-Fe-B system, while being able to give high magnetism, lightweight-izing 
and miniaturization of a configuration member and equipment are possible. 

(2) Since the enveloping layer which consists of hard material is formed in the front 
face of a magnet roll, abrasion resistance may be raised sharply. 

(3) Since the magnet roll itself has conductivity, impression of bias voltage is possible 
and the cleaning action of a developer or a development operation of an electrostatic 
latent image may be raised. 

(4) Since the front face is smooth, it is not necessary to use a sleeve and the magnet 
roll of low cost is obtained. 

[Brief Description of the Drawings] 
Fig. 1 is the abbreviation important section front view and the explanatory view 
showing [ 3 ] the example of cleaning equipment showing the example of this invention 
showing the example of the magnet roll of the former [ Fig. / abbreviation important 



section drawing of longitudinal section and / 2 ] in part. 

1: A permanent magnet member, 2:shaft, 4 : enveloping layer. 



[ Fig. 1 ] 
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[ Fig. 2 ] 
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